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(54) THERMOPLASTIC ELASTOMER SHEET AND ITS PRODUCTION 

(57)Abstract: 

PURPOSE: To obtain a thermoplastic elastomer sheet which can attain PVC- freeness, 
reduction in weight, and recycling, has antistatic properties, is free from electrostatic hazards 
and nuisances, and is capable of retaining these properties for a long time. 
CONSTITUTION: This sheet has a layer made of a composition comprising 100 pts.wt. 
thermoplastic olefin elastomer or mixture of this elastomer with a thermoplastic olefin rubber 
and/or a thermoplastic olefin resin, 5-40 pts.wt. permanent antistatic agent and 2-20 pts.wt. 
compatibilizer. It is desirable that the permanent antistatic agent is a polymer composed of 
conductive units and polymer chains integrated with each other to form a block or random 
polymer and that the compatibilizer is a reactive one having at least one group selected among 
acid anhydride, epoxy and amino groups. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 

3. !n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] (1) — the thermoplastic-elastomer sheet-like object characterized by 
having the sheet layer which consists of a constituent which blended the (2) 
permanent antistatic-agent:5-40 weight section and (3) compatibilizer:2 - 20 weight 
section to the polymer:100 weight section which consists of mixture with (a) 
thermoplasticity olefin system elastomer independence or (b) thermoplasticity olefin 
system elastomer, thermoplastic olefin system rubber, and/or a thermoplastic olefin 
system resin 

[Claim 2] The thermoplastic-elastomer sheet-like object of a claim 1 with which the 
aforementioned compatibilizer is characterized by the bird clapper from the reaction 
type compatibilizer which has either an anhydrous acid radical, an epoxy group or an 
amino group at least. 

[Claim 3] The thermoplastic-elastomer sheet-like object of a claim 1 with, which the 
aforementioned sheet layer is characterized by the thing of a sheet-like object for 
which an outermost layer of drum is constituted at least. 

[Claim 4] (1) — the manufacture method of the thermoplastic-elastomer sheet-like 
object characterized by to make it face and extend the constituent which blended the 
(2) permanent antistatic-agent:5-40 weight section and (3) compatibilizer:2 - 20 
weight section to the polymer: 100 weight section which consists of mixture with (a) 
thermoplasticity olefin system elastomer independence or (b) thermoplasticity olefin 
system elastomer, thermoplastic olefin system rubber, and/or a thermoplastic olefin 
system resin to sheet-ize with extrusion 

[Claim 5] The manufacture method of the thermoplastic-elastomer sheet-like object 
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of the claim 4 characterized by making it face to extend with the aforementioned 
extrusion and setting a draw ratio to 1.2-10. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the method for manufacturing the 
thermoplastic-elastomer sheet-like object and this which have a suitable antistatic 
performance to start a thermoplastic-elastomer sheet-like object and its 
manufacture method, especially prevent electrostatic disagreeable damage. 
[0002] 

[Description of the Prior Art] Since plastics has the property excellent in lightweight 
nature, a moldability, graceful appearance, etc., it is used for latus uses, such as 
housing of wrapping, and household electric appliances and OA equipment, and 
automobile interior materials. 

[0003] However, a great portion of plastics causes various electric obstacles from it 
being insulation. As such an electric obstacle, there are a shock to the human body by 
ignition and the fire by electric discharge, and electric shock, adsorption, dirt of the 
dust by suction, etc., for example. In order to prevent these electric obstacles in 
plastics, the antistatic agent which makes a surfactant a subject conventionally is 
applied to a plastics front face, or the method of scouring in a resin and manufacturing 
a plastic etc. is performed. 
[0004] 

[Problem(s) to be Solved by the Invention] However, since the above-mentioned 
antistatic technology makes it the principle for an antistatic agent to wear a plastics 
front face, it has the following troubles. Namely, ** endurance: The antistatic agent on 
the front face of plastics is omitted with repetitive friction in the front face of plastics, 
and rinsing, and the antistatic effect disappears. ** Surface characteristic : if the 
amount of the antistatic agent in which control of the amount of bleeding of the 
antistatic agent to the front face of plastics carries out bleeding to eye a difficult 
hatchet and a plastics front face increases too much, the printing nature in a plastics 
front face will get worse, appearance will become poor, and on the other hand, if there 
are few amounts of the antistatic agent which carries out bleeding to a plastics front 
face, an antistatic performance will not be demonstrated enough. 
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[0005] ** Humidity dependency : since the place which an electric conduction 
principle undertakes to the equilibrium moisture by which the antistatic agent was 
adsorbed is large, the antistatic effect decreases under the conditions of low humidity. 
** delayed effect: — when scouring an antistatic agent in a resin, take the days for 
about one - three days to discover the antistatic effect from fabrication, and since an 
immediate effect is expected, make bleeding of an antistatic agent quick, or the 
problem of the surface characteristic of ** mostly, then newly produces the amount 
of bleeding of an antistatic agent 

[0006] As a means to make such a point improve, combining the so-called permanent 
antielectricity characteristic polymer into plastics in recent years is also known. 
Permanent antielectricity characteristic polymer is applied to ABS plastics, HIPS, 
PMMA, etc. by the method of changing the electrical property of plastics itself and 
making the antistatic performance of the plastics semipermanent by alloy-izing a 
hydrophilic resin (permanent antistatic agent) to the method and 2 plastics to which 1 
hydrophilic-property monomer or a conductive monomer is included in the polymer 
which serves as plastic material by copolymerization, and the electric resistance of 
the resin itself is reduced. 

[0007] Moreover, although the attempt which adds conductive matter, such as carbon 
black, a conductive filler, and a metal fiber, in plastics is also made as a method of 
building permanent antielectricity characteristic polymer, sufficient result which 
should be satisfied about an antistatic performance etc. is not obtained. 
[0008] On the other hand, thermoplastic elastomer attracts attention as alternate 
material of vinyl chloride resin from needs, such as ** PVC by the environmental 
problem, lightweight-izing, and recycling, and what has an antistatic performance also 
to these thermoplastic elastomer is demanded in recent years. 

[0009] The purpose of this invention is to offer the thermoplastic-elastomer 
sheet-like object which can be equipped with an antistatic performance, and can 
prevent an electric obstacle, and can maintain the performance in the long run about 
the thermoplastic elastomer which attracts attention as alternate material of vinyl 
chloride resin, and its manufacture method. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
thermoplastic-elastomer sheet-like object of this invention (1) As opposed to the 
polymer:100 weight section which consists of mixture with (a) thermoplasticity olefin 
system elastomer independence or (b) thermoplasticity olefin system elastomer, 
thermoplastic olefin system rubber, and/or a thermoplastic olefin system resin (2) — 
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permanent antistatic-agent:5 - 40 weight section and (3) compatibilizer: — it is 
characterized by having the sheet layer which consists of a constituent which blended 
2-20 weight section 

[001 1] Moreover, in the thermoplastic-elastomer sheet-like object of this invention, a 
compatibilizer is desirably characterized by the bird clapper from the polyolefine which 
has an anhydrous acid radical (acid-anhydride denaturation), and a sheet layer is 
further characterized by the thing of a sheet-like object for which an outermost layer 
of drum is constituted at least desirably in the thermoplastic-elastomer sheet-like 
object of this invention. 

[0012] In order to attain the above-mentioned purpose, moreover, the manufacture 
method of the thermoplastic-elastomer sheet-like object of this invention (1) As 
opposed to the polymer: 100 weight section which consists of (a) thermoplasticity 
olefin system elastomer independence or (b) thermoplasticity olefin system elastomer, 
thermoplastic olefin system rubber, and/or a thermoplastic olefin system resin (2) — 
permanent antistatic-agent:5 - 40 weight section and (3) compatibilizer: — it is 
characterized by making it face and extend the constituent which blended 2-20 
weight section to sheet-ize with extrusion 

[0013] It is [ the following and ] this invention, and also explains in detail. In this 
invention, well-known ethylene-alpha olefin copolymerization rubber, an ethylene 
system resin, and a portion are illustrated for a bridge formation object, a rubber-like 
object, mixture with an olefin system resin, etc. as a thermoplastic olefin system 
elastomer by kneading mixture, the simultaneous kneading partial bridge formation 
object of an ethylene-alpha olefin and an olefin system resin well-known at ** 
JP,53-34210,B, and ** JP,62-59139,B at the time of** of the partial bridge formation 
object of ethylene-alpha olefin copolymerization rubber well-known at ** 
JP,53-21021,B, and an olefin system resin, 

[0014] Moreover, in this invention, ethylene-propylene copolymerization rubber, 
ethylene-propylene-disconjugation Gen copolymerization rubber, a polyisobutylene, 
isobutylene isoprene rubber, propylene-1-butene copolymerization rubber, a 
hydrogenation styrene butadiene rubber, etc. are illustrated as thermoplastic olefin 
system rubber, for example. 

[0015] Furthermore, in this invention, homopolymers, such as ** ethylene, a propylene 
or the alpha olefin of carbon numbers 4-10, for example, 1-butene, and 
4-methyl-1-pentene, or a copolymer, ** ethylene, or a propylene is made into a 
principal component as a thermoplastic olefin system resin, for example, and the 
copolymer of these and other monomers (for example, vinyl acetate, an acrylic ester, 
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a methacrylic ester) which may be copolymerized etc. is illustrated. 
[001 6] The polymer of this invention has the case of mixture with the thermoplastic 
olefin system elastomer as alternate material of the case of being independent and 
thermoplastic olefin system elastomer (b) vinyl chloride as alternate material of the (a) 
vinyl chloride, thermoplastic olefin system rubber, and/or a thermoplastic olefin 
system resin. In the case of mixture (b) with a thermoplastic olefin system elastomer, 
thermoplastic olefin system rubber, and/or a thermoplastic olefin system resin, the 
loadings of the thermoplastic olefin system rubber to a thermoplastic olefin system 
elastomer and/or a thermoplastic olefin system resin can be arbitrarily selected by 
the use of a thermoplastic-elastomer sheet-like object etc. For example, it can 
consider as thermoplastic olefin system rubber and/or the thermoplastic olefin 
system resin:10 - 100 weight section to the thermoplastic olefin system 
elastomer:100 weight section. 

[0017] A permanent antistatic agent is blended to such a polymer. A permanent 
antistatic agent says hydrophilic polymer to a wide sense, and, so to speak, 
specifically says a block or the macromolecule type antistatic agent incorporated at 
random to a macromolecule chain for a conductive unit here. 

[0018] And as a permanent antistatic agent defined in this way, the permanent 
antistatic agent of the permanent antistatic agents of the permanent antistatic agent 
of the permanent antistatic agent of the permanent antistatic agent of polyethers and 
quarternary ammonium salt and sulfonic acids and betaines and macromolecule 
charge transfer type joint objects etc. is mentioned, for example. 
[0019] As a permanent antistatic agent of polyethers, a polyethylene oxide, a 
polyether ester amide, polyether amide imide, an ethylene oxide-epihalohydrin 
copolymer, a methoxy polyethylene-glycol (meta) acrylate copolymer, etc. are 
mentioned. 

[0020] Moreover, as a permanent antistatic agent of quarternary ammonium salt, a 
quarternary-ammonium-salt machine content (meta) acrylate copolymer, a 
quarternary-ammonium-salt machine content maleimide copolymer, a 
quarternary-ammonium-salt machine content methacrylic imide copolymer, etc. are 
mentioned. Polystyrene sulfonate soda is illustrated as a permanent antistatic agent 
of sulfonic acids. A carbobetaine graft copolymer is illustrated as a permanent 
antistatic agent of betaines. In these, ether and betaines are desirable to the 
permanent antistatic agent of this invention. 

[0021] the polymer: 100 weight section in this invention which described these 
permanent antistatic agents above — receiving — 5-40 weight section — desirable 



5 



— 10-30 weight section — 20 weight sections combination is carried out more 
desirably If there are few loadings of a permanent antistatic agent to the polymer 100 
weight section than 5 weight sections, an antistatic performance is not enough, and 
when the loadings of a permanent antistatic agent exceed 40 weight sections, on the 
other hand, trouble, such as becoming deterioration of the mechanical property of the 
poor appearance at the time of sheet formation (a field dry area, discharge from the 
eyes, etc.) and a sheet, the tear at the time of a vacuum forming, or cost quantity, will 
arise. 

[0022] In this invention, a compatibilizer is blended with this permanent antistatic 
agent. Since a permanent antistatic agent is a polar high macromolecule, it cannot 
dissolve very easily whether it dissolves to olefin components, such as PP in the 
polymer chosen from a thermoplastic olefin system elastomer, thermoplastic olefin 
system rubber, or a thermoplastic olefin system resin. It is thought that a 
compatibilizer is effective in raising the compatibility between the permanent 
antistatic agent which uses hydrophilic polymer as a component, and the 
aforementioned polymer as a matrix resin, and raising the practical intensity of a 
permanent antistatic agent and a matrix resin. The reaction type compatibilizer which 
has as a compatibilizer the reaction type compatibilizer which has an anhydrous acid 
radical, for example, a maleic-anhydride denaturation polyolefine and an epoxy group, 
and an amino group can be mentioned, and there are you MEKKUSU [Sanyo Chemical 
Industries, Ltd.], POLYBOND (BP Chem. company), MODIPA [Nippon Oil & Fats Co., 
Ltd.], REZEDA [Toagosei Chemical industry], etc. in commercial elegance. 
[0023] 2-20 weight section combination of this compatibilizer is carried out to the 
polymer:100 weight section of said this invention. If compatibility between the polymer 
as a matrix resin and a permanent antistatic agent cannot become inadequate, the 
antistatic performance of a polymer cannot fully demonstrate, if there are few 
loadings of a compatibilizer to the polymer 100 weight section than 2 weight sections, 
but the loadings of a compatibilizer exceed 20 weight sections on the other hand, 
although compatibility becomes sufficiently good, since extrusion nature (a discharge 
from the eyes, adhesion, etc.) gets worse remarkably, it is not desirable. 
[0024] The constituent which forms the thermoplastic-elastomer sheet-like object of 
this invention can blend the arbitrary component other than the above-mentioned 
polymer and the above-mentioned permanent antistatic agent, and a compatibilizer 
according to the use of a sheet-like object etc. As such an arbitrary component, the 
paraffin series oil as a softener, an olefin system wax, light stabilizers (an ultraviolet 
ray absorbent, HALS, etc.), an antioxidant, a coloring agent, a bulking agent, a flame 
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retarder, etc. can be mentioned, for example. 

[0025] The thermoplastic-elastomer sheet-like object of this invention may be much 
more sheet, or may be a layered product which consists of a multilayer sheet. In the 
case of a layered product, it is [ that what is necessary is just to give an antistatic 
performance on the surface of a layered product ] disadvantageous in cost to give an 
antistatic performance to all the layers of a layered product. Therefore, when the 
sheet-like object of this invention is a layered product, the thing in which the sheet 
layer which consists of a constituent which blended the compatibilizer with the 
outermost layer of drum with the permanent antistatic agent at least was formed may 
be used. 

[0026] Although the thermoplastic-elastomer sheet-like object of this invention can 
form the above constituents with extrusion, in the case of calendering, it is highly 
deficient in the adhesiveness over the roll of a sheet to practicality. If it faces 
sheet-izing with extrusion and makes it extend it, since a permanent antistatic agent 
serves as a gestalt (state by which orientation was carried out) thinly extended by 
extension, it does not dissolve a permanent antistatic agent and a matrix resin 
completely but it is distributing in the state near a continuation layer with the 
moderate size (state of a micro layer distributed polymer alloy), an antistatic 
performance becomes high. 

[0027] It faces sheet-izing with extrusion and it is desirable for it to select a draw 
ratio in the proper range as a degree made to extend. Here, as for a draw ratio, it is 
desirable to set to 1.2-10 the draw ratio which is defined by the ratio of the size of die 
opening (Lip opening) of an extruder and the thickness of a product, and is defined by 
such method in this invention. If a draw ratio is smaller than 1 .2, it will become difficult 
about a permanent antistatic agent distribution and to carry out orientation in layers 
in a matrix resin, and sufficient antistatic performance will not be obtained. On the 
other hand, if a draw ratio is larger than 10, the evil of the sheet piece at the time of 
processing etc. will arise. 

[0028] Therefore, if a compatibilizer is blended and an extension degree is raised in 
the case of extrusion while blending a permanent antistatic agent, the permanent 
antistatic agent which consists of hydrophilic polymer etc. carries out distribution and 
orientation in layers into a matrix resin, and the intensity between a permanent 
antistatic agent and a matrix resin goes up, an antistatic performance will be high and, 
moreover, the with-time change will decrease. 
[0029] 

[Example] this invention cannot be overemphasized by that it is not what is limited to 
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these examples although the example of this invention is hereafter explained further 
to a detail. The combination component shown in Table 1 was blended respectively, 
and the thermoplastic-elastomer sheet of 0.6mm ** was obtained for those 
constituents using the 40mmphiT-die extruding press machine on 
extrusion-temperature:220 degree C, a T-die:coat hanger die, and Lip opening:1.0mm 
conditions. The extrusion nature when forming these sheets, the surface specific 
resistance of the obtained sheet, vacuum-forming nature, and bleeding nature were 
investigated, respectively. The result is shown in Table 2. 
[0030] 
[Table 1] 
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[0031] Each component used in Table 1 is as follows. 

Olefin system elastomer: MIRASUTOMA8030N [the Mitsui Petrochemical Industries, 
Ltd. make] 

Olefin system resin A : ULTZEX 3520L [the Mitsui Petrochemical Industries, Ltd. 
make] 

Olefin system resin B : The high pole B200 [the Mitsui Petrochemical Industries, Ltd. 
make] 

Permanent antistatic agent :P. EBAX 401 1 (product made from ATOCHEM) 
Antistatic agent :] by electro stripper TS-84[Kao Corp. 

Compatibilizer : you MEKKUSU 1010 [the Sanyo Chemical Industries, Ltd. make] 

[0032] 

[Table 2] 
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[0033] In Table 2, each parameter is as follows. 

Extrusion nature: The front face of the sheet when carrying out extrusion of each 
constituent was viewed, and that in which O, the field dry area, the discharge from the 
eyes, etc. generated the good thing for the surface state at that time was made into 
**. 

Surface specific resistance: It measured in static ONESUTO meter under conditions 
of the temperature of 20 degrees C, and 65% of humidity. An antistatic performance 
becomes high, so that a surface specific resistance value is small. Before the column 
of surface specific resistance and the back show each surface specific resistance 
value before carrying out rinsing processing (rinsing using neutral detergent) of the 
obtained sheet, after carrying out rinsing processing. 

Vacuum-forming nature: The visual judgment was respectively carried out about 
****** when carrying out the vacuum forming of the obtained sheet, and the tear. 
Bleeding nature: The visual judgment of the surface state 120 hours after 40 
degree-Cx was carried out. 

[0034] Moreover, about the combination constituent shown in an example 2, the sheet 
was extruded on condition that the above, by changing the taking over speed at that 
time, it was made to change to the extension degree (draw ratio) 1 .0, and 1 .25 and 2.5, 
respectively, and the with a thickness [ each ] (1.0mm, 0.8mm, and 0.4mm) 
thermoplastic-elastomer sheet was obtained. The property same also about these 
sheets as the above was investigated. The result is shown in Table 3. 
[0035] 
[Table 3] 
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[0036] When a permanent antistatic agent and a compatibilizer are used together so 
that clearly from Table 2, it is shown that the antistatic performance is excellent, and 
a surface specific resistance value is low and bleeding nature also has 
[ vacuum-forming nature is good and ] it. [ good ] Moreover, if an extension degree is 
raised from Table 3 at the time of extrusion, a surface specific resistance value 
becomes low and the antistatic performance shows the bird clapper more highly. 
[0037] 

[Effect of the Invention] As mentioned above, according to this invention, antistatic 
nature is improved, there is also no trouble on processing, and the 
thermoplastic-elastomer sheet-like object excellent in appearance and its 
manufacture method can be offered. 
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